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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1, 2, 4-12, 14-16, 18-26, 28-39, and 40-49 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over U.S. Patent No. 5,914,727 to Horan et al. and U.S. Patent No. 
5,860,101 to Arimilli et al. 

3. As per claim 1, Horan teaches a computer system comprising: a first of the at least two 
memory controllers (Fig. 3 and c. 11 11. 5-18: core logic chipset 204 functionally comprises 
memory interface and control 304) is directly connected to a central processing unit bus, a bus 
supporting a peripheral device, and the main memory (Fig. 2 and c. 10 11 47-54: core logic 
chipset 204 connected to the host bus 103, PCI bus 109, and memory bus 105\ and also wherein 
the first of the at least two memory controllers comprises an accelerated graphics port for 
establishing a dedicated point-to-point connection between the first of the at least two memory 
controllers and an accelerated graphics processor (Fig. 2 and c. 10 11. 50-51 : core logic chipset 
204 connected to the graphics controller through an AGP bus 207). 

4. Horan discloses that multiple CPUs in a symmetric or asymmetric multi-processor 
configuration are contemplated and within the scope of the present invention (c. 10 11. 45-46 and 
c. 1 1 11. 16-18), but does not expressly teach at least two memory controllers for controlling a 
main memory. Arimilli teaches a symmetric multiprocessor system comprising multiple partial 
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system memories 18a-18n and corresponding memory controllers 17a-17n (Fig. 2 and c. 6 11. 18- 
22) providing the benefit of scalability and parallel bus traffic between the memory controller 
and system memory. It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to combined the teachings of Horan and Arimilli whereby the symmetric 
multiprocessor system contemplated by Horan is implemented with multiple memory controllers 
and associated system memory as taught by Arimilli in order to provide the benefits of 
scalability and parallel bus traffic between the memory controller and system memory. 

5. As per claim 2, Horan discloses: wherein the first of the at least two memory controllers 
defines a range of addresses in memory that are preferentially used over other addresses for 
storage of graphics data for transactions associated with the dedicated point-to-point connection 
(c. 18 11. 65-c. 19 11. 4 and Figs. 16 and 17A: chipset configuration registers implemented in the 
host to PCI bridge function, including register 1 702; A Base Address Register 0, BARO, is used 
to allocate AGP device address space for the AGP compliant master). 

6. As per claim 4, Horan discloses: wherein the first of the at least two memory controllers 
maintains a graphical address remapping table comprising at least one page table entry (PTE) 
providing information for translation of a virtual address to a physical address (c. 9 11. 51-59: The 
core logic chipseLutilizes a graphics address remapping table to remap virtual addresses to _ 
physical addresses of graphics information located in the system memory), wherein the virtual 
address includes a first portion and a second portion (Fig. 7: graphics controller device address 
comprising page offset from AGP base address portion and offset into 4KB page portion), the 
first portion corresponding to a PTE in the graphical address remapping table (Fig. 9: page offset 
from AGP base address corresponding to address of GART entry) and wherein the second 
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portion and information provided by the PTE are combined to provide the physical address (Fig. 
9: offset into 4KB page portion of the graphics controller device address combined with address 
of GART entry yields the physical address). 

7. As per claim 5, Horan discloses, wherein the first portion comprises a virtual page 
4 number field (Fig. 9: page offset from AGP base address). 

8. As per claim 6, Horan discloses, wherein the second portion comprises an offset field 
(Fig. 9: offset into 4KB page). 

9. As per claim 7, Horan discloses wherein the graphical address remapping table is 
configured by loading at least one configuration register during boot up of a computer system (c. 
27 11. 1-5 and 11. 30-35: During boot, system BIOS power-on self test configures the core logic 
chipset with size of AGP device address space). 

10. As per claim 8, Horan discloses additionally comprising one configuration register 
includes a starting address of the graphical address remapping table (c. 22 11. 16-18: A GART 
Table/Directory Base Address Register 1910 provides the physical address for the GART 
table/directory in system memory). 

11. As per claim 9, Horan discloses wherein the at least one configuration register includes a 
boundary address defining the lowest address of a graphical address remapping table range (c. 22 

11. 16-1 8: GART Table/Directory Base Address Register 1910 provides the physical address for 
the GART table/directory in system memory). 

12. As per claim 10, Horan discloses wherein the at least one configuration register includes 
a range register defining the amount of memory that is preferentially used over other addresses 
for storage of graphics data for accelerated graphic port transactions (c. 21 11. 42-44: An AGP 
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Device Address Space Size Register 1828 determines the size of AGP Device Address Space to 
be allocated by system BIOS). 

13. As per claim 11, Horan discloses wherein an initialization BIOS loads the at least one 
configuration register (c. 27 11. 1-5 and 11. 30-35: During boot, system BIOS power-on self test 
configures the core logic chipset with size of AGP device address space). 

14. As per claim 12, Horan discloses wherein an operating system API loads the at least one 
configuration register (c. 26 11. 57-59: Key components of the AGP software architecture include 
System BIOS, the chipset miniport driver, the operating system, and the graphics or Direct Draw 
driver. These components are required to initialize and control the AGP and GART table 
functions within the chipset and graphics controller). 

15. Claims 14, 15, and 18-26 are similar in scope to claims 1, 2, and 4-12, and are rejected 
under the same rationale. 

16. As per claim 16, Horan does not expressly teach at least two of the at least two memory 
controllers include an accelerated graphics port. Horan contemplates a symmetric or asymmetric 
multi-processor configuration as within the scope of his invention (c. 10 11. 45-46 and c. 1 1 11. 
16-18), and Arimilli teaches a symmetric multiprocessor system comprising multiple partial 
system memories 18a- 18n and corresponding memory controllers 17a-17n (Fig. 2 and c. 6 11. 18- 
22). It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to combined the teachings of Horan and Arimilli whereby the symmetric multiprocessor 
system contemplated by Horan is implemented with multiple memory controllers and associated 
system memory as taught by Arimilli wherein at least two of the memory controllers are 
connected to respective graphics controllers through respective AGPs in order to provide the 
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benefits of scalability and parallel bus traffic between the memory controller and system memory 
on behalf of the graphics controllers. 

17. Claims 28-39 and 40-49 are similar in scope to claims 1, 2, and 4-12, and are rejected 
under the same rationale. 

18. Claims 3 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 5,914,727 to Horan et al. and U.S. Patent No. 5,860,101 to Arimilli et al and U.S. 
Patent No. 6,002,411 to Dye. 

19. As per claims 3 and 17, Horan does not expressly teach that at least two of the at least 
two memory controllers are manufactured on the same chip. Dye teaches an integrated memory 
controller comprising a single chip and including two memory control units for providing 
interface signals to communicate with respective banks of the system memory (c. 12 11. 44-45 
and c. 16 11. 45-47). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have combined the teachings of Horan, Arimilli, and Dye, whereby, 
Horan' s chipset is implemented to integrate plural memory controllers as taught by Dye in order 
to provide faster memory accesses through integration. 

20. Claims 13 and 27 rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 5,914,727 to Horan et al. and U.S. Patent No. 5,860,101 to Arimilli et al and U.S. 
Patent No. 6,118,462 to Margulis. 

21. As per claims 1 3 and 27, Horan does not expressly teach that one of the at least two 
memory controllers and a memory are on a single semiconductor chip. Margulis teaches an 
enhanced system controller 310 connected to an input/output bridge 312, display output devices 
330, a PCI bus 332, an accelerated graphics port (AGP) 334, a high-speed serial I/O port 336 (c. 
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4 11. 16-19). Integrated into the enhanced system controller are additional internal memory 
subsystems, each with their own control and data channels (c. 4 11. 19-21). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have combined 
the teachings of Horan and Arimilli and Margulis, and to have integrated memory with the 
memory controller on the chipset in order to improve memory accesses through integration. 

22. Claim 50 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
No. 5,914,727 to Horan et al. and U.S. Patent No. 5,860,101 to Arimilli et al and U.S. Patent 
No. 6,118,462 to Margulis and U.S. Patent No. 6,002,411 to Dye. 

23. As per claim 50, Horan does not expressly teach manufacturing said at least two memory 
controllers and a memory on a single semiconductor chip. Margulis teaches an enhanced system 
controller 310 connected to an input/output bridge 312, display output devices 330, a PCI bus 
332, an accelerated graphics port (AGP) 334, a high-speed serial I/O port 336 (c. 4 11. 16-19). 
Integrated into the enhanced system controller are additional internal memory subsystems, each 

with their own control and data channels (c. 4 11. 19-21). Dye teaches an integrated memory 

» 

controller comprising a single chip and including two memory control units for providing 
interface signals to communicate with respective banks of the system memory (c. 12 11. 44-45 
and c. 16 11. 45-47). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have combined the teachings of Horan, Arimilli, Margulis, and Dye, 
whereby, Horan' s chipset is implemented to integrate plural memory controllers and memory as 
taught by Margulis and Dye in order to provide faster memory accesses through integration. 
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Conclusion 

24. The following prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U.S. Patent No. 6233665 U.S. Patent No. 6026464 U.S. Patent No. 5829032 

25. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ulka J. Chauhan whose telephone number is (703) 305-9651. 
The examiner can normally be reached on Mon. through Fri., 9:30 a.m. to 4:00 p.m. 

26. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Bella can be reached on (703) 308-6829. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

27. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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